Chronic renal disease in 91 children No. Finally, one-third of children suffering from infections are found to have vesicoureteric reflux. It is in these last two groups that infections really matter.
The Importance of Vesicoureteric Reflux Normal renal growth measured radiologically is observed in children without reflux suffering repeated urinary infections. There may, however, be slowing of growth and even the appearance of a scar if reflux of either a slight or marked degree is present. This scarring is usually already established by the time the child presents for investigation and is more often found in the older than the younger child. About 30% of all children with vesicoureteric reflux and 12% of all children with urinary tract infection (Smellie & Normand 1968) have renal scarring. If vesicoureteric reflux is recognized early, and this can easily be achieved provided the need for full radiological investigation of all children with a proven infection is accepted, damage to the kidneys by ascending infection can be prevented by long-term prophylaxis against reinfection or by surgical reflux-stopping operations.
The Outlook
Finally, what becomes of the 42 % of children at risk? Early relief of obstruction will reduce the risk of reinfection and allow the remaining renal tissue to grow and hypertrophy.
On long-term continuous medical treatment, reinfections in children with reflux are considerably reduced, renal growth occurs and reflux stops spontaneously in more than half the ureters involved.
The findings among 91 children with urinary infection and chronic renal disease seen in the University College Hospital pwdiatric department over the past fifteen years are shown in Table 1 . In radiological chronic pyelonephritis there is usually reduction in overall renal size, and irregular coarse scarring characterized by thinning of the renal substance with flattening or clubbing of the corresponding calyx. In 'back pressure' kidneys there is uniform thinning of the renal substance and calyceal dilatation. These changes may be associated with either obstruction or severe reflux. There may occasionally be signs of superimposed chronic pyelone-phritis which does not appear to be the primary lesion. Children with 'back pressure' kidneys were mainly treated surgically, and their later progress was related to the extent of the damage initially. None is hypertensive but one is in early renal failure on follow up.
Among 65 children with chronic pyelonephritis, 2 have died from renal failure, another was treated with chronic dialysis and hypotensives before successful renal transplantation, and a 5-year-old child is on a regular hamodialysis programme. All the hypertensive children were controlled by hypotensive drugs with or without nephrectomy where disease was unilateral. Three children are in borderline renal failure, 5 have mild hypertension and 6 others are still on hypotensive drugs. Progress in the remainder has been reasonably good, and 2 girls have married and gone through normal pregnancies and deliveries (one originally presenting with malignant hypertension). Careful regular supervision must, however, be maintained so that any infection can be rapidly treated, blood pressure controlled and surgical treatment undertaken if indicated. To ignore the patient, assuming that symptoms suggesting deterioration will be reported, is usually to wait until renal failure is established. There are only two clinical situations in which urinary tract infection (UTI) can be proved to be harmful to the patient apart from the distress which may be caused by the symptoms. The first of these is in childhood when scarring and distortion produced in the still growing kidney may result in progressive renal functional inadequacy. This kind of gros-s renal damage appears not to occur in adults since the kidneys have already reached their full size. The second situation when it is possible to demonstrate harmful consequences of UTI is in pregnancy. It has been shown that a large proportion of women found at the antenatal booking clinic to have significant bacteriuria, which is usually asymptomatic, develop acute pyelonephritis later in pregnancy. This obstetric menace is largely preventable by early recognition of asymptomatic bacteriuria and its eradication by chemotherapy. Furthermore, there is plenty of evidence that the presence of bacteriuria in pregnancy tends to decrease the weight of the baby at term. This means that the prematurity rate will be higher among babies born to women with bacteriuria in pregnancy than among babies born to women who did not have bacteriuria (though the number of women required to prove this rigorously is very large -of the order of 20 000). This decrease in birth weight can be largely prevented by early chemotherapy (Griineberg et al. 1969) .
In these two situations there are objective criteria of the damage which can be caused by UTIin children the development of renal scarring, and in pregnant women the occurrence of pyelonephritis and the decrease of feetal size. In other groups of patients, and in particular in non-pregnant women, there are no established objective criteria by which the harm caused by UTI can be assessed. This does not necessarily mean that UTI is harmless. I prefer to give patients the benefit of the doubt and assume that UTI is capable of causing damage, even if I cannot prove it, particularly since in the two situations where it is now known that UTI can be sinister the hazards have only recently been recognized. If the assumption is made that UTI is a potentially serious matter, there is an onus on us, as a profession, to diagnose it and to manage it competently. In this the bacteriology laboratory should play a central role.
The diagnosis of UTI depends upon the demonstration of large numbers of the causative organism in the urine. The critical number of organisms is now generally accepted as 100 000/ml urine, this number excluding all but the grossest perineal contamination. Specimens for culture should be freshly voided, or refrigerated at 4°C until they can be delivered to the laboratory. Long delays with the specimen being kept at room temperature can result in the overgrowth of contaminating commensals. Urinary white cell counts can only usefully be done on fresh specimens, but I do not personally attach much significance to the number of white cells in urine. I consider that the presence of the organism defines the infection, the presence of excess white cells only indicating inflammation. Inflammation may occur without infection and vice versa. It so happens that the occurrence of bacteriuria without pyuria is particularly common in children and in pregnant women, the two situations where harmful consequences can be shown to ensue. In addition to counting the bacteria the laboratory will identify them and report on antimicrobial sensitivities. The antibiotic sensitivities of urinary pathogens will vary from place to place and from time to time. The laboratory should record its results and make them available to clinicians as one determinant of the choice of treatment. Table 1 shows the types of organisms isolated in 1971 in my laboratory from urines in general practice, and the results from testing 306 urinary pathogens. The striking feature of these results is the high degree of sensitivity of these pathogens to the various drugs tested. A league table of 'best guess' choices for chemotherapy without prior laboratory control can be constructed from the percentages given at the foot of Table 1. I do not, of course, wish to convey the idea that 'blind' treatment of UTI is a, good thing, but sometimes treatment must be started before the laboratory results are available. Many factors will determine the choice of treatment apart from antibiotic sensitivities. Some of these are: acceptability to the patient, route of administration, frequency of administration, frequency and nature of side-effects, and costs. All things considered, I continue to choose sulphonamide first in general practice. The cure rate achieved is about 88% (Gruneberg & Brumfitt 1967) which is the same as that achieved with ampicillin. The usual reason for failure of treatment of UTI is not drug resistance but the presence of structural or functional abnormalities of the urinary tract. If the cure rate is so high, is bacteriological control really needed? Without laboratory help most of the 12 % or so of failures would not be recognized since symptoms usually subside quite quickly. To put it at its lowest level, bacteriologists can help to draw attention to the small proportion of patients who are most in need of special care. My usual plan is to give a week's course of antibiotic after collecting the diagnostic specimen, and then to check the urine one week and five weeks after completing treatment, whether the patient is symptomatic or not. Radiological investigation should follow the first infection in children and in men of all ages, and should follow the second infection in women (in whom UTI is much commoner). Careful follow up with bacteriological control is important too in differentiating between recurrence of the original infection and reinfection with another organism. Recurrences of the original infection usually occur shortly after the original episode (Gruneberg 1970) and should be assumed to be due to treatment failure, whereas reinfections usually occur later and cannot be attributed to treatment failure but should be regarded as failures of the normal defence mechanisms. The treatment of the two situations should be quite different. Recurrences may be managed by a short course of high dosage treatment, perhaps parenterally administered, whereas a suspected defect of bladder defence mechanisms may be worth a trial of prolonged low dosage prophylactic chemotherapy. In either case a surgically remediable lesion may be responsible and should be sought. There is, in general, little to gain in prolonging treatment of an acute episode of UTI beyond a week since the cure rate is not increased by doing so.
One of the most irritating causes of friction between clinicians and bacteriologists is the prevalence of what has come to be known as the urethral syndrome. This syndrome comprises the usual symptoms of UTI together with a sterile urine. The cause of this is obscure, some saying that the syndrome is due to acute urethritis, others saying that the symptoms are nonspecific and yet others that it is of psychological origin in women who are preoccupied by their pelvic ailments. In a study which I conducted into UTI in general practice in Edgware some years ago, patients with characteristic symptoms of UTI were treated before the results of urine culture were available. This resulted in 58% of the patients being treated for a UTI which they did not have (a slightly higher frequency of the urethral syndrome than has been found by others, e.g. Mond et al. 1965 ). These non-bacteriuric patients were followed up just as if they had had bacteriuria, and a number of them were found to have bacteriuria at follow up despite being treated. Multiplying the number of such patients by the expected treatment failure rate for the sulphonamide which they had received indicated that nearly a quarter (23%) of these patients with the urethral syndrome might have been about to develop bacteriuria when treated. It is interesting to observe that the symptoms nearly always disappeared when the urethral syndrome was treated with sulphonamides or other antimicrobials. This can, of course, be used to support whichever view you may hold about the nature of the syndromeeither that there must be at least an infective component in the complaint, or that it is psychosomatic. Clearly, we do not know nearly enough about this condition and it provides a major challenge for clinical research in general practice. In any case, I consider that patients with the urethral syndrome should be followed up with bacteriological help in just the same way as patients with infection.
Urinary tract infection is the commonest bacterial infection for which there is a bacteriological definition and this enables the bacteriologist to be of real help to his colleagues in general practice, and through them to their patients. General practitioners should use their hospital laboratories unsparingly to diagnose UTI and if, as is unlikely, the bacteriologist complains, could tell him that in my laboratory 38% of all urines from general practice are infected, whereas the figure for urines from hospital patients is only 7 %.
